Promising serves as an important commitment mechanism by operating on a potential cheater's internal value system. We present experimental evidence on what motivates people to keep their promises. First, they feel that they are duty-bound to keep their promises regardless of whether promisees expect them to (promising per se e¤ect). Second, they care about not disappointing promisees'expectations, regardless of whether those expectations were induced by the promise (expectations per se e¤ect). Third, they are even more motivated to avoid disappointing promisees'expectations when those expectations were induced by a promise (interaction e¤ect). Clear evidence of some of these e¤ects has eluded the prior literature due to limitations inherent to the experimental methods employed. We sidestep those di¢ culties by using a novel between-subject vignette design. Our results also shed light on how promising may contribute to the self-reinforcing creation of trust.
Introduction
Promises are ubiquitous in both private and in commercial settings. Casual observation, introspection, and a string of recent economic studies suggest that people are willing to keep promises even in the absence of third-party enforcement mechanisms and the second-party enforcement mechanisms that arise from repeated interactions (Ellingsen and Johannesson, 2004; Charness and Dufwenberg, 2006; Vanberg, 2008) .
Promises therefore seem to serve as important mechanisms of commitment, enabling people to solve fundamental problems of social cooperation. 1 In particular, promises facilitate the processes of exchange over time by diminishing the promisor's willingness to opportunistically exploit the promisee at least in the absence of an alternative avenue of enforcement.
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A clear understanding of the determinants of promise-keeping is important for institutional design, particularly given that a person's intrinsic reasons for keeping her promises are likely to interact with the extrinsic incentives that are provided by 1 Promises serve as a …rst-party system of private governance. The distinguishing feature of a …rst-party system is that it operates on the potential cheater's internal value system, eliminating opportunistic behavior at the source, as opposed to eliminating it indirectly by the extrinsic incentives created by second-party and third-party enforcement systems. See Avinash Dixit's presidential address to the American Economic Association (Dixit, 2009) . For third-party systems, see the vast economic literature on formal contracts beginning with Mirrlees (1976) and Holmström (1979) . For second-party systems see the literature on relational contracting (Macaulay 1963 , Klein and Le-er 1981 , Bull 1987 , Kreps 1996 , MacLeod and Malcomson 1989 , Levin 2003 . 2 An important class of situations where possibilities of such opportunism arise are those in which one party makes a non-contractible relationship-speci…c investment before a transaction takes place such that he may be "held up"by the other in later negotiations over the price, in which case he may not be able to guarantee himself a su¢ cient share of the return ex post to justify the investment. Because the investment is non-contractible, the legal system can't mitigate the hold-up problem, but an investor's preference for negative reciprocity may make his threat to punish his partner credible and so give rise to a second-party enforcement mechanism that mitigates the potential for hold up (Dufwenberg, Smith, and Van Essen, 2011) . For classic discussions of the hold-up problem see Williamson (1979 Williamson ( , 1985 , Grout (1984) , Grossman and Hart (1986) , Hart and Moore (1988) .
second-and third-party enforcement mechanisms (Benabou and Tirole, 2003) . Yet the empirical literature to date has only started to shed light on exactly why people keep their promises.
Three types of reasons why people keep their promises, which are not necessarily mutually exclusive, have been suggested by the experimental economics literature.
First, a promisor may feel bound to keep his promises insofar as he fears disappointing the promisee's expectations of performance, as in Charness and Dufwenberg's (2006) theory of "guilt aversion". We call this the expectations per se e¤ect. There are a variety of underlying reasons why a promisor would care about the promisee's beliefs.
He might, for example, believe that the promisee …nds disappointment intrinsically painful, and feel an altrustic desire to prevent such pain. Or he might believe that the promisee is more likely to invest in reliance on a promise the more she believes that the promise will be kept such that he is more likely to harm her if he breaks the promise. If this is the only reason why people keep their promises absent selfinterested reasons to do so, then keeping his promises would matter to the promisor only derivatively through the e¤ect his promises had on the promisee's expectationsthat is, only insofar as his promises made the promisee more likely to anticipate performance. If a promisee formed the same expectation of performance absent a promise, the promisor would feel equally bound to perform. 3 Second, a promisor may feel duty-bound to keep his promises regardless of the promisee's expectations of performance (Vanberg, 2008) . We call this the promising per se e¤ect.
4 Such an e¤ect is consistent with a Kantian conception of promising according to which a promise gives the promisee the moral right to demand performance, regardless of whether the promisee would be harmed were the promise not kept (see, e.g. Shi¤rin, 2008) .
Third, promises may interact with expectations. A promisor might be particularly concerned about not disappointing a promisee's expectations that were caused by his promise, such that the e¤ect of promising is to make the promisor more sensitive to the promisee's expectations than he would have been had he not made a promise.
We call this the interaction e¤ect. Such an interaction e¤ect is consistent with
Scanlon's theory of promising, according to which promises are signi…cant insofar as the promisor intentionally brings about a promisee's expectations of performance thus rendering him morally responsible for this expectation and so duty-bound not to disappoint it (Scanlon, 1998, pp. 295-327) . Indeed, Scanlon's theory goes further by denying that there is a duty to keep a promise that hasn't caused the promisee to expect performance (p. 312). Thus, a purely Scanlonian promisor wouldn't exhibit the promising per se e¤ect. The theory of "conditional guilt aversion" proposed by Ederer and Stremitzer (2017) assumes an extreme version of the interaction e¤ect by supposing that promisees'expectations matter if and only if those expectations were generated by a promise contrary to the expectations per se e¤ect.
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We employ a between-subject vignette study to explore these possible determi-4 Further experimental evidence consistent with a commitment-based explanation for promise keeping can be found in Braver (1995) , Ostrom, Walker, and Gardner (1992) , Ellingsen and Johannesson (2004) , and Ismayilov and Potters (2012) .
5 Stone and Stremitzer (2016) propose an analogous conditional guilt aversion theory of the e¤ect of reliance on promise keeping. nants of promise keeping. We ask subjects to imagine that they are a prospective buyer of a product who has told a seller that he will buy the product from her upon her return from a trip out of town. Some subjects are told that they promised the seller that they would buy the good from her, while others are told that they simply told the seller that they merely planned to do so, explicitly stating that they were not making a promise. Subjects are then told that the seller has formed a belief about the likelihood that the buyer will actually buy the product from her. Some are told that she is certain he will buy the product from her, others are told that she believes that there is a …fty percent chance, while others are told that she is certain that he won't buy the product from her. Subjects are then asked how likely it is that they will buy the product from this seller despite having learned that a second seller is selling the same product at a lower price.
We use a vignette study in which subjects are asked to imagine that they interacted with a seller in this way as opposed to an experimental design in which such an interaction actually occurs and there are real monetary stakes because it is di¢ cult to manipulate subjects'expectations about the behavior of others in a controlled fashion. Our novel design allows us to sidestep this problem by simply telling subjects what the seller believes about the likelihood that the buyer will perform. This enables us to reproduce and clarify key results of the prior literature, while also providing the …rst clear evidence of the interaction e¤ect and the promising per se e¤ect-all within the con…nes of a single experiment. 6 We …nd evidence of all three hypothesized e¤ects. Consistent with the promising per se e¤ect, subjects are on average more inclined to perform when they promised to do so regardless of their counterparty's expectations. In particular, even if his counterparty was certain that he wouldn't perform, a subject is more likely to perform when he promised that he would do so. Consistent with the expectations per se e¤ect, subjects are on average more likely to perform the greater are their counterparties' expectations of performance even if there was no promise. Thus, our data rejects the strong interaction e¤ect implied by Ederer and Stremitzer's "conditional guilt aversion." However, we do …nd evidence of a weaker interaction e¤ect. The average sensitivity of subjects'willingness to perform to their counterparties'expectations is higher when they made a promise.
Our …ndings have implications for understanding extralegal mechanisms of cooperation. They show that promising is a useful commitment mechanism and not simply because it creates expectations of performance in the promisee. Promising creates commitment independently of the promisee's expectations and enhances the commitment e¤ect of those expectations.
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This raises the possibility of an interesting dynamic. Both our expectation per se e¤ect and our interaction e¤ect suggest that even in the absence of promising, more trust leads to higher cooperation and, conversely, the absence of trust undermines cooperation.
8 This suggests that promising may be associated with self-reinforcing spirals of trust or distrust. When parties initially trust one another, possibilities 7 Of course, there is a sense in which it is not surprising that promising could have this multitude of e¤ects. In a world in which promising had no force independent of the expectations promises create in promisees, promising wouldn't cause rational promisees to expect performance. Our results underline that promising is an important mechanism of commitment, a fact that is taken for granted in the design of much of American contract law. See, e.g., Restatement Second of Contracts §1, (1981).
8 Reuben et al. (2009) show that distrust is self-ful…lling in a context where promises are absent.
for cooperation are enhanced, creating even more trust. Conversely, when parties initially distrust one another, cooperation is less likely, further undermining the development of trust between them. Our promising per se e¤ect, however, gives parties a way of breaking out of a negative spiral of distrust. If promising is a way of creating commitment even in the absence of trust, promising can build trust where it is initially lacking leading to positive instead of negative self-reinforcing dynamics.
The remainder of the paper is organized as follows. Section 2 develops a more formal model of the possible reasons why people keep their promises. Section 3 describes the design and procedure of our experiment and derives the hypotheses we are going to test. Section 4 reports our results. We subsequently discuss these results
and their contribution to the existing literature in Section 5. Section 6 concludes.
Theory
Suppose a buyer is thinking about buying a product from a seller. The buyer is unable to make the purchase immediately because he is out of town. But he informs the seller that he will purchase the product when he returns. He has a choice when communicating his intention to the seller: he can either promise the seller that he will purchase the product from the seller when he returns or simply tell the seller that this is his plan without making the seller any promises. After talking to the seller, however, he learns that a second seller is selling the same product at a lower price. And so he must decide whether to buy the product from the …rst seller at the higher price as he said he would or purchase the good from the second seller at the lower price. The …rst seller has formed an expectation about the likelihood that the buyer will purchase the product from her, and the buyer learns this expectation. To what extent does this expectation in ‡uence the buyer's willingness to buy the good from the …rst seller? And how is the buyer's willingness to buy the good from the …rst seller a¤ected by whether or not he made the seller a promise?
Formally, the timeline is as follows. At the …rst stage, the buyer decides whether or not to make the …rst seller a promise p 2 f0; 1g. He can either tell the seller that he promises to buy the good when he returns, p = 1, or that while he plans to buy the good from the seller he doesn't promise that he will do so, p = 0. At the second stage, the seller forms an expectation about the likelihood that the buyer will buy the product from her, e 2 [0; 1], and the buyer learns this expectation from a neutral third-party. (We assume that the he learns the expectation in this way so that he has no reason to question the truth of the reported expectation. The seller (or any other interested party) would have an incentive to deceive the buyer about this expectation if the seller's reported expectation is likely to in ‡uence the likelihood that the buyer ultimately buys the product from the seller.
9 ) The buyer then learns that a second seller is selling the product at a lower price. Finally, the buyer chooses an action, a 2 f0; 1g, either buying the good from the …rst seller, a = 1, or buying it from the second seller, a = 0.
The buyer's behavior, and therefore his prediction about his own behavior, is determined by his preferences. In the experiment, we ask subjects to report their beliefs about the likelihood that they would buy from the …rst seller if they were in the position of the buyer in this scenario. 
Scanlonian:
The second possibility is that the buyer believes himself duty-bound to honor expectations in others that he is morally responsible for and believes that promising is a way of taking responsibility for the expectations that others form in reliance on the promise (Scanlon, 1998, pp. 295-327) . Unlike the compassionate buyer, he is indi¤erent towards the seller's expectations if he doesn't believe himself morally responsible for those expectations. The Scanlonian buyer may believe that he bears some moral responsibility for the seller's expectations even when he expressly told the seller that he was making no promise given that his mere statement of intent may have in ‡uenced the seller's expectations. What is important for our purposes is that such a buyer believes that he bears a greater degree of moral responsibility for the seller's expectation when he made a promise. Furthermore, unlike the Kantian, the Scanlonian believes that his moral duty depends on the seller actually forming some expectation that he will perform. Such a buyer will therefore be more likely to buy the good from the …rst seller the greater is the seller's expectation of performance, but only if the buyer made a promise to buy from the seller.
More formally, let m (a) represent the material utility associated with action a, where m (0) > m (1). Thus, a purely self-interested buyer, cares only about maximizing m, and so will always choose to buy the product from the second buyer.
If the buyer exhibits compassion then he cares about ensuring that his actions meet or exceed the seller's expectations regardless of whether he made a promise to do so. Formally, he cares about minimizing j (e a) where
If the buyer exhibits a Kantian disposition, then he cares about buying from the …rst seller, a = 1, whenever he promised to do so. Thus, formally, he cares about
If the buyer exhibits a Scanlonian disposition, then he cares about ensuring that his actions meet the seller's expectations only if he made a promise to do so. Formally, therefore, he cares about minimizing pl (e a) where
People might exhibit combinations of these attitudes. Thus, the utility function of buyer i can be expressed as:
where i ; i ; i 0 are parameters that describe the weight the buyer places on the aforementioned considerations. If i = i = i = 0, the buyer is self-interested.
The strength of his compassionate attitudes is measured by i , the strength of his Kantian attitudes is measured by i , and the strength of his Scanlonian attitudes is measured by i .
The buyer will choose to buy from the seller whenever
where m m (1) m (0) < 0 and " " 1 " 0 ; and therefore E [ "] = 0. Note that the larger is i , the more likely the buyer will buy from the …rst seller the greater are the seller's expectations even if the buyer didn't make a promise; the larger is i , the more the buyer thinks he is duty-bound to keep his promises regardless of expectations; and the larger is i , the more likely the buyer will buy from the seller the greater are the seller's expectations if he made a promise.
Let F ( ) be the c.d.f. of " and f ( ) be the p.d.f. It follows from (2) that during the penultimate stage of the experiment the buyer's belief about his own future behavior will be given by:
In order to ensure that b i (p; e) 2 (0; 1) we further make the technical assumption that " is uniformly distributed on [ c; c] where
There are three important implications. First, regardless of whether a promise was made, then so long as the buyer exhibits some degree of compassion, i > 0, b i is increasing in the seller's expectation,
We call this the expectations per se e¤ect. Second, so long as the buyer exhibits a Scanlonian predisposition, i > 0, the rate of increase of b i in the seller's expectation e is higher when a promise was made than when no promise was made. We call this the interaction e¤ect. Third, so long as the buyer exhibits a Kantian predisposition, i > 0, b i is always higher if a promise was made,
We call this the promising per se e¤ect.
3 Design, Hypotheses & Procedure
Design
Subjects are asked to imagine that they are a prospective buyer of a good in a version of the scenario set out in the previous section. More speci…cally, they are asked to imagine that a seller, B, has o¤ered to sell them a product that they are interested in buying for $100 once they get back from a trip out of town, but that just before returning from the trip they learn that another seller, C, is o¤ering to sell an equivalent product at the lower price of $85.
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Subjects are then asked to indicate how likely they believe it is that they will buy the product from C (instead of B) under one of six randomly selected conditions. The conditions di¤er according to whether or not the buyer promised a seller that he will buy the good from her, and which expectations the seller forms about the likelihood that the buyer will in fact buy the good from her. Speci…cally, there are three "Promise conditions" and three "No Promise conditions," each one characterized by a particular expectation: "0% " "50%," or "100%". In the Promise conditions, subjects are asked to imagine that they promised the seller that they would buy the product when they returned ("I promise I will buy it from you"). In the No Promise conditions, subjects are asked to imagine that they simply informed the seller of their plans without making any promises ("All I can say is that I plan to buy it from you, though I can't promise that I will do so"). In the 0% conditions, subjects are told that the seller is sure that the buyer will not buy the product from her; in the 50% conditions, they are told that the seller thinks there is a 50% chance; and in the 100% conditions, they are told that the seller is sure that the buyer will buy the product from her.
13 12 We use a hypothetical decision involving small stakes so as to avoid raising the spectre of legal liability in subjects minds. Our assumption is that it won't occur to subjects that they might be sued for breaking a promise to buy a product priced at just $100 without any express indication that this could be a possibility in the description of the scenario.
13 See Appendix A for the text of the Vignette and Appendix E for screenshots of the instructions. There is arguably something incongruous about the 0%/Promise condition and the 100%/No Promise condition. It might seem odd to suppose that the seller would feel certain that the buyer wouldn't perform his promise given the limited information about the buyer that the seller apparently has. Likewise, it might seem odd to suppose that the seller would feel sure that the buyer would buy the good from her when the buyer expressly told the seller that he wasn't making any promises. But people vary in their degrees of optimism and pessimism, and so these conditions sim-We employ a between-subject design whereby each subject is exposed to only one of the six conditions in order to minimize possible demand e¤ects.
14 In each condition, subjects are asked to rate the likelihood that they will choose the product from the second seller. 15 Speci…cally, subjects are asked to select one of seven options:
"No way," "Very unlikely," "Unlikely," "50:50, "Likely," "Very likely," and "With certainty." The advantage of framing the question as a likelihood, as opposed to simply asking subjects whether they will perform or not, is that it gives us a more continuous measure of subjects'willingness to perform. Arguably, this framing also makes it psychologically easier for a subject to reveal his preference for not performing than would be the case if a subject had to choose between de…nitely performing or de…nitely not performing. This may be particularly important in a study in which subjects face no monetary consequences from their decisions so that reporting a willingness to perform is a very cheap way for a subject to make himself feel good about himself.
A limitation of our design is that the scenario subjects are presented with is purely hypothetical and subjects are paid a …xed fee for completing the survey. Thus, they have no pecuniary incentive to answer honestly. But it is di¢ cult to study the e¤ects of promising and expectations in a controlled manner in an incentivized experiment in which there is real interaction between subjects and subjects choose whether or ply capture beliefs formed by people on the extreme ends of the optimism or pessimism spectrum. And presumably when people say they are "sure"something will occur, what they mean to convey is that they believe it to be extremely likely-not that they believe that the alternative is literally impossible. 14 Had we instead asked each subject to respond to all six conditions, it would have become apparent to subjects that we were studying the e¤ects of promising and expectations, and subjects may distort their answers to conform to their beliefs about our hypotheses, or, more minimally, to create a false impression of consistency.
15 See Wilkinson-Ryan and Ho¤mann (2015) for a similar design.
not to make promises to one another, because it is di¢ cult to manipulate subjects' expectations in a systematic fashion under these circumstances. 16 One possibility would be to con…gure the experiment so that di¤erent subjects ought rationally to form a di¤erent expectation about some event by manipulating the exogenous uncertainty that they face (Ederer and Stremitzer, 2017) . But the event that is ultimately of interest here is not a move of nature. It is an action by a subject who may or may not have made a promise. And expectations about such actions will be informed by subjects' priors about the likelihood that people stick to their stated plans and/or keep their promises.
A second possibility would be to have subjects report their endogenously formed beliefs (Ellingsen et al., 2015) . But we are not ultimately interested in a promisee's beliefs about the actions of the promisor (the seller's beliefs in our scenario). Rather, we are interested in the promisor's second-order beliefs about the expectations of the promisee (the buyer's beliefs about the expectations of the seller). And if the subjects'decisions had an e¤ect on the payments they receive, we couldn't safely rely on the former to honestly report his expectations to the latter. This is because the promisee would have an incentive to overstate his expectations, if, as we hypothesize, the promisor is more likely to perform when he believes that the seller expects him to perform. One advantage of our vignette design is that we can circumvent these problems by simply telling promisors what the promisee expects them to do in each scenario.
16 Ellingsen et al. (2011) use self-reporting of recipients' beliefs which admits the possibility of strategic communication. Reuben et al. (2009) use a multistage game, where the experimenter reports recipients' expectations from a previous stage game assuming expectations stay constant over time. Bellemare et al. (2017) compare di¤erent approaches to test for guilt aversion that have been used in the experimental literature to date.
A further advantage of our vignette design is that we can cleanly study the e¤ect of promises by comparing a scenario in which the potential buyer makes a promise with a scenario in which the potential buyer makes a statement of intention but explicitly disclaims a promise. Previous experiments study scenarios in which subjects have the opportunity to communicate with one another and exchange promises with scenarios in which either subjects cannot communicate with one another at all (Charness and Dufwenberg, 2006) or potential promisors aren't able to communicate with those on the receiving end of their performance decisions (Vanberg, 2008) . These experiments cannot cleanly disentangle the e¤ects of promising from other e¤ects of communication, and it is not clear how experiments that make promising endogenous would be able to do so. It might be possible to discern more subtle distinctions in subjects'communications in an experiment in which free-form communication is possible, though we are doubtful that it is easy to distinguish between promises and mere statements of intent, given that some statements of intent will imply (or be taken to imply) promises in context. Another possibility would be to give subjects the option of choosing between two pre-coded messages, e.g, "I promise to buy"and "I plan on buying but do not promise." But this would introduce selection e¤ects, because there are likely to be systematic di¤erences between subjects who make a promise and those who don't.
Hypotheses
We are now in a position to formulate the hypotheses that ‡ow from our theory.
First, the promising per se e¤ect entails that subjects will report that they will be more likely to buy from the initial Seller B in the Promise condition than in the No Promise condition in all three expectation conditions. Explanation. The promising per se e¤ect means that promising makes the buyer more willing to buy from Seller B even when B has zero expectations of performance.
We should observe reported likelihoods consistent with (H1) so long as some subjects have a Kantian disposition, since Kantians as we have de…ned them are inclined to do as they promised while exhibiting no particular disposition to be nice to others if they haven't made a promise.
Second, the expectations per se e¤ect means that subjects will report that they are more likely to buy from Seller B the higher is her expectation that they will do so, regardless of whether a promise was made.
Hypothesis 2 Subjects' reported likelihood of buying from Seller B will be greater, the higher are Seller B's expectations (H2).
Explanation. The expectations per se e¤ect means that the buyer becomes more willing to buy from Seller B the greater are B's expectations even if he made no promise. We should observe reported likelihoods consistent with (H2) so long as some subjects have a compassionate disposition, since compassionate agents don't like disappointing another's expectation even if there was no promise.
Finally, the interaction e¤ect entails that subjects will report a greater increase in their willingness to buy from B as the seller's expectation increases when a promise was made. Explanation. The interaction e¤ect means that the buyer becomes more sensitive to Seller B's expectations when he made a promise. We should observe reported likelihoods consistent with (H3) so long as some subjects have a Scanlonian disposition, since Scanlonian agents care about not disappointing the expectations of others more when they feel responsible for those expectations as a result of having made a promise.
Procedure
We programmed the vignettes using Qualtrics and recruited 169 subjects from Amazon Mechanical Turk's pool of Master Workers and 614 from the general pool of MTurk workers who had a HIT approval rate of 95% or greater. 17 We determined our sample size using G Power analysis and a simulation based on pilot data. 18 Roughly 17 We also conducted three pilot studies on 50 subjects who were recruited on Amazon Mechanical Turk. In the pilots we recruited only Mechanical Turk Master Workers. According to Amazon, these are "elite groups of Workers who have demonstrated accuracy on speci…c types of HITs [Human Intelligence Tasks] of a certain type with a high degree of accuracy across a variety of Requesters." Initially, we planned on restricting our …nal study to Master Workers who hadn't participated in the pilots. However, when we ran the study with this restriction, after an initial ‡urry of around 150 responses, the response rate slowed down to about one response per hour, suggesting that we had used up most of the pool of Master Workers. Thus, after getting 169 responses from Master Workers, we decided to eliminate the restriction and recruit 614 subjects from the general pool of MTurk Workers who had a HIT approval rate of 95% or greater. 18 We conducted an a priori power analysis using G*Power (Faul, Erdfelder, Buchner, and Lang, 2009 ) that revealed a required sample size of N = 713 to detect a conservatively estimated small sized e¤ect (f 2 = :02) in a linear multiple regression (n = 3predictors) with a high power of 1 = :90 and an alpha level of :05. We recruited a slightly larger sample of N = 773.
34% of subjects were MTurk Master workers. 19 All recruited subjects completed the survey.
After subjects had responded to the vignette, they were asked several control questions to ascertain whether they had understood the scenario. We also asked subjects other questions that were designed to assess how carefully and honestly they answered the questions. We used these questions to create additional robustness checks for our results. Finally, we asked subjects questions to ascertain their demographic characteristics.
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Before subjects proceeded to the main part of the experiment we announced that the task would take around 5-7 minutes and that we would pay subjects $1 for participating in the study. The announced hourly wage was therefore $9-12 per hour, which is well above the current national minimum wage ($7.25 per hour) and much higher than the wages paid in typical MTurk Studies. 21 On average, our subjects actually took 4 minutes and 16 seconds so that the e¤ective average hourly wage was $14 per hour.
19 These are the 169 subjects recruited when we restricted recruitment to Master Workers. In addition, 97 of those 614 workers from the general pool self-identi…ed as mTurk Master Workers by answering a¢ rmatively the following question in the post experiment questionnaire: "Are you an mTurk Master Worker (your response to this questions will have no e¤ect on your payout)? (Yes/No/ I don't know what an mTurk Master Worker is.)"We classi…ed all subjects who answered "Yes" as mTurk Master Workers. 20 The questions of the post experiment survey can be found in Appendix B along with subjects' responses. Appendix E contains the screenshots. 21 Horton and Chilton (2010) Table 1 and Figure 1 summarize the means and medians of the choice variables by treatment condition for all of our subjects excluding those who incorrectly answered at least one of the control questions. 22 As a descriptive matter, our data is in line with our hypotheses. First, consistent with hypothesis (H1) and the promising per se e¤ect, the mean and median likelihood of performance are higher in the Promise con- and the interaction e¤ect, the mean likelihood of performance increases more if there 22 All our reported statistical results hold irrespective of whether we include or exclude participants who incorrectly answered the control questions, whether we include or exclude our pilot data, whether we include or exclude MTurk Master Workers, and whether we include or exclude those participants who answered our post-experiment survey questions in a way that makes us doubt they took the experiment seriously (see regression tables). 23 However, the fact that the median in the No Promise condition is exactly the same for expectations 50% and 100% is likely an artifact of the discontinuous scaling of our choice variable. 
Results

Descriptive Presentation of Data
Baseline Speci…cation
We use a number of di¤erent statistical tests to test our hypotheses. First, as a baseline, we used a standard OLS regression model to test all three of our hypothe- se e¤ect) and (H2) (the expectations per se e¤ect).
24 Third, we performed a bootstrapping procedure which enabled us to employ a non-parametric test of hypothesis (H3) (the interaction e¤ect). Fourth, we ran a robust regression in order to deal with concerns about the in ‡uence of outliers on our results. Fifth, because we only have data for three discrete levels of expectations, we ran a categorical regression. 25 The discrete nature of our expectations variable is unlikely to be a problem for the standard OLS model given that as a conceptual matter our data is interval data. But we nonetheless ran the categorical regression as a robustness check. Finally, to analyze 24 These two tests are unavailable for the interaction e¤ect (H3) given our between-subject design. To test the interaction e¤ect we would have to compare the di¤erence in cooperation rates for di¤erent expectation levels in the Promise and the No Promise condition. The Wilcoxon ranksum test would allow us to test for the di¤erence between unmatched data but, as we have to test for the di¤erence in di¤erences, we would need within-subject data for di¤erent levels of expectation to conduct this test. 25 This test is equivalent to the ANOVA F-test.
more subtle distributional e¤ects we ran a quantile regression on the medians. Finally, in line with our hypothesized interaction e¤ect as embodied in hypothesis (H3), a shift of expectations from 0% to 100% increases the average likelihood of performance by 9 percentage points more in the Promise condition compared to 26 Z values for the Wilcoxon ranksum test are 6.4, for 7.8, and 8.7 for expectation levels 0, 50%, 100% , respectively. 27 In the Promise condition, Z values for the Wilcoxon ranksum test are 3.4, 4.3, 6.6 for the (0% 50%), (50% 100%), and (0% 100%) comparison, respectively. In the No Promise condition these values are 4.3, 2.7, 6.5. Tables 4 and 5 in Appendix C provide results from categorical regressions in the standard and the robust version.
the No Promise condition. This e¤ect is statistically signi…cant at the 5% level.
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The non-parametric test of (H3) using a two-step bootstrapping procedure yields signi…cance at the 10% level (p = 0:07). 
Alternative Speci…cations
We …nd that a robust regression yields even stronger results, suggesting that outliers are not driving our …ndings (see Table 3 in Appendix C). As we conjectured above when looking at the distribution of outcomes across treatments, the interaction e¤ect becomes stronger ( = 0:19) and signi…cant at the 1% level.
One concern about applying standard OLS to our data is that it treats expectations as interval data. While it makes sense to treat expectations in this way as a conceptual matter, we only elicit subjects' responses for three di¤erent levels of expectations. Therefore, as a robustness check, we dummy coded the expectations variable and ran a categorical regression (see Table 4 in Appendix C). We …nd that the comparison between 0% and 100% is statistically signi…cant ( = 0:19; p < 0:01):
The (0% 50%) and (50% 100%) comparisons are not signi…cant (p = 0:46, p = 0:22).
However, they go in the right direction. Moreover, our data are very well behaved as the estimated e¤ects sizes are roughly half the (0% 100%) comparison, as we would expect. Hence, the lack of signi…cance is likely simply due to a lack of power: more data is needed to …nd a statistically signi…cant e¤ect when the e¤ect is smaller. 30 28 The lower signi…cance level is to be expected, given that we need higher statistical power to detect an interaction e¤ect. See note 32 for a discussion of the possibility that a boundary e¤ect may have caused us to underestimate the size of the interaction e¤ect. 29 The bootstrapping procedure requires us to simulate synthetic samples and is discribed in detail in Appendix D. 30 Similarly, a joint test of the equality of each of the treatments, which is statistically equivalent to the ANOVA F-test, is not signi…cant in our leading data pool (p = 0.14, see Column 1 of Table Table 6 in Appendix C reports results from a quantile regression run at the median.
31 Interestingly, we …nd that for the median subject the entire e¤ect of expectations on subjects' likelihood of performing works through the interaction e¤ect, e¤ectively eliminating the expectations per se e¤ect. This reveals a subtle feature of our data. In the No Promise condition, a minority of subjects respond to higher expectations, but not a majority-hence, the nonmoving median. In the Promise condition, a majority of subjects respond to higher expectations, but there is a sizable minority that doesn't-hence, the bigger movement of the median than the mean.
32
Finally, the two-step bootstrapping exercise described in Appendix D allows for a non-parametric test of hypothesis (H3) (the interaction e¤ect) and yields statistical signi…cance at the 10% level (p = 0:07).
4 in Appendix C). However, the joint test may be too conservative as it treats the fact that we see no statistically signi…cant di¤erence in the (0% 50%) comparison as equally as troubling as if we saw no statistically signi…cant di¤erence in the (0% 100%) comparison. Still, running a robust version of the categorical regression restores signi…cance on all fronts (see Table 5 in Appendix C, reported p-values are equivalent to the robust version of the ANOVA F-test). 31 As mentioned above, it is important to be careful when interpreting quantile regressions on an output variable that is not continuous. However, we checked and found that the coe¢ cients are relatively stable around the median.
32 That a sizeable minority does not respond to expectations in the Promise condition might be an artifact of our design. Performance is bounded above. Subjects cannot perform at a higher level than performing "for sure."So, for those subjects who would already perform with a high likelihood for low expectations because they feel duty-bound to honor their promise no matter what, there is not much scope for increasing their likelihood of performance as promisees'expectations increase. Our data is consistent with this explanation. A quantile regression run at the …rst quartile has the same coe¢ cient for the interaction e¤ect as a quantile regression run at the median.( = :33, p < :01). However, the coe¢ cient of the interaction e¤ect for a quantile regression run at the third quartile becomes negative ( = :17, p < :01). The coe¢ cients become even more negative for regressions on higher quantiles (See Table 7 in Appendix C). This possible boundary e¤ect also suggests that we underestimate the size of the mean interaction e¤ect.
Discussion
Our results provide a more nuanced picture of the determinants of promise keeping than the experimental literature has done to date. We are, to our knowledge, the …rst to provide clear and direct evidence for a promising per se e¤ect. The previous literature, notably Charness and Dufwenberg (2006) and Vanberg (2008) , provides evidence that a dictator's promise to a recipient in a dictator game increases the likelihood that she will perform. However, both papers document this e¤ect for the cases where the recipient's performance expectations are positive. It would therefore be wrong to infer from the previous literature that promises matter irrespective of promisees'expectations. Indeed, if dictators only care about a recipient's expectations if they have made a promise, the increased performance levels that arise when there was a promise could be explained entirely by the interaction e¤ect. In other words, it is not clear from the previous literature that promises have any e¤ect in the absence of positive expectations. A Scanlonian promisor wouldn't feel duty-bound to keep his promises if the promisee is sure he won't perform, as Scanlon's "pro ‡igate pal"example shows. To empirically isolate the promising per se e¤ect it is therefore crucial to show that promises matter even if expectations are zero, which we are able to demonstrate.
33
Our …nding that expectations matter even in the absence of promising is in line with the theory proposed by Charness and Dufwenberg (2006) and results by Reuben 33 It is inherently di¢ cult to create zero expectations in the recipient of a promise in a controlled fashion if this promise arises naturally out of the interaction of two experimental subjects. This is presumably the reason why this result has remained elusive up until now. Our vignette study enables us to demonstrate the existence of a pure promising per se e¤ ect because we simply tell our promisors that the promisee's expectations are zero. ), Bellemare et al. (2011 ) and Regner and Harth (2014 , 34 while it runs counter to Vanberg (2008) and Ellingsen et al. (2010) , who …nd evidence that expectations are not independently signi…cant.
35
Our …ndings also contradict the strong version of the interaction e¤ect that is embodied in Ederer and Stremitzer's (2017) theory of conditional guilt aversion.
But the interaction e¤ect that we identify supports a weak version of this theory, since promising makes a party more sensitive to her counterparty's expectations.
36
The interaction e¤ect therefore accounts for the fact that the previous literature has found clear evidence for the relevance of expectations if there was a promise (Ederer and Stremitzer, 2017) , but, as mentioned above, at best mixed evidence for their relevance if there was no promise. This paper is the …rst to provide clear empirical evidence for the presence of an interaction e¤ect. 35 However, Vanberg (2008) isolates expectations from promising, by destroying the promissory link between the subjects but, in doing so, destroys any link between the two parties. Therefore, he really compares a relationship of promising with no relationship at all. Likewise, in Ellingsen et al. (2010) there is no relationship between the parties. Parties play a dictator game in which the experiments communicate the recipients' elicited expectations to their dictators (unbeknownst to the recipients).
36 Morell (2014) …nds that dictators care more about recipients'expectations if they are perceived as "ingroup" rather then "outgroup." It may be that the main e¤ect of promising is to create a sense of responsibility in the dictator similar to the sense of responsibility a dictator might feel for an ingroup recipient. 37 It is possible that subjects make implicit assumptions about the extent to which the seller relies on the buyer's statement and that those assumptions vary systematically across our six conditions such that our results are driven by subjects'di¤erent beliefs about the seller's reliance rather than by the variables we are interested in. While we cannot rule out this possibility, we are doubtful that di¤erential assumptions about reliance can explain the observed interaction e¤ect or the promise per se e¤ect (though it might be that the expectations per se e¤ect is really an "expectations and reliance per se e¤ect"). This is because a rational seller's reliance ought to be a function of her beliefs about the buyer's behavior, and while it is true that promising often makes a promisee more con…dent that the promisor will perform, our vignettes tell subjects what the seller's beliefs are. Holding constant those beliefs, the buyer has no reason to suppose that the seller will rely more when he made a promise, at least assuming that the buyer assumes that the seller is rational.
A notable feature of our design is that we ask subjects to imagine that parties communicate with one another even when the buyer makes no promise. This suggests that, holding expectations constant, it is the promise, and not merely the fact that the buyer and seller communicated with one another, that increases the buyer's willingness to perform in the Promise condition. But this of course means that we can't determine whether expectations matter independently of communication.
38 In order to determine whether expectations matter independently of communication,
we would need to construct a vignette in which a party learns his counterparty's expectations of performance in the absence of any prior communication between the parties.
6 Conclusion
Our paper provides a uni…ed framework for studying the e¤ect of promises and expectations on performance. We are able to document a promising per se e¤ect, according to which promises matter regardless of the promisee's expectations, an expectations per se e¤ect, according to which expectations matter even in the absence of a promise, and an interaction e¤ect, according to which promising makes a promisor more sensitive to a promisee's expectations.
However, our between-subject data don't allow us to determine whether our …nd-ings result from the presence of di¤erent pure types in the subject population (Compassionate, Kantian, Scanlonian), or by subjects who exhibit all three dispositions in 38 Bicchieri and Sontuoso (2015) provide some evidence that suggests that the fact of communication could be important here. 39 The evidence presented by Reuben et al. (2009) suggests that recipients' expectations in a dictator game might be important even absent communication.
a weighted combination. In order to understand better the composition of the subject population we would need within-subject data-that is, data obtained by asking every subject to consider what they would do in all six conditions. A problem with eliciting such data, and one of the motivations behind our between-subject design, is that it introduces the problem of experimenter demand e¤ects.
40 Nonetheless, such data may give us important information about the composition of the subject population. Pilot data obtained from such a within-subject design suggests that there is indeed considerable heterogeneity. 62% percent of our subjects conform to our model. 41 Of these subjects, 58% exhibit a Compassionate disposition, 75% exhibit a Kantian disposition, and 39% exhibit a Scanlonian disposition over at least part of the range. Only 22% of these subjects exhibit all three dispositions. We leave a more systematic inquiry into this heterogeneity of subject types and the possible relationship of those types to personality traits discussed in the psychology literature to future research.
APPENDIX A: VIGNETTES
Seller B is o¤ering a product for sale for $100 that you are interested in buying. You are currently out of town for three days and therefore unable to go to B's shop and buy the product immediately. But B may have the opportunity to sell the product to somebody else in the meantime, so you promise B that you will buy the product upon your return. The conversation proceeds as follows:
B says: "I would be willing to sell the product to you, but someone else might o¤er to buy it in the meantime. Why should I wait to sell the product to you? " You say: "Well, I promise I will buy it from you upon my return." B immediately concludes that there is a [0%/50%/100%] chance that you are going to keep your promise to buy the product from him. Imagine you know this.
On the day you want to buy the product from B, you accidentally learn that another seller (C) is o¤ering to sell an equivalent product at the price of $85, which is $15 less than the price that B is charging.
So the situation is this: C is o¤ering to sell you the product at a lower price. You have made a promise to B to buy the product from him and the product is still available. You also know that [B is sure that you will not/B thinks there is a 50% chance that you will/B is sure that you will] keep your promise to buy the product from him.
How likely is it that you would choose to buy the product from the second seller C in this scenario?
Here are the scenarios in which the buyer makes no promise:
Seller B is o¤ering a product for sale for $100 that you are interested in buying. You are currently out of town for three days and therefore unable to go to B's shop and buy the product immediately. But B may have the opportunity to sell the product to somebody else in the meantime. The conversation proceeds as follows:
B says: "I would be willing to sell the product to you, but someone else might o¤er to buy it in the meantime. Why should I wait to sell the product to you? " You respond: "All I can say is that I plan to buy it from you, though I can't promise that I will do so." B immediately concludes that there is a [0%/50%/100%] chance that you are going to buy the product from him. Imagine you know this.
So the situation is this: C is o¤ering to sell you the product at a lower price. You have made no promise to B to buy the product from him but the product is still available. You also know that [B is sure that you will not/B thinks that there is a 50% chance that you will/B is sure that you will] buy the product from him.
APPENDIX B: POST EXPERIMENT QUESTIONNAIRE
The control questions were: 1) In the given scenario, did you make a promise to B to buy his product? (Yes/No), 2) Please indicate the expectations B had whether you are going to buy his product. (0%/ 50%/ 100%);
3) Who made the better o¤er? (the …rst seller B, the second seller C).
78 out of 783 answered at least one of these control question incorrectly. We use subjects'responses to these questions to construct a robustness check in our statistical tests below.
The questions to assess carefulness and honesty of subjects were: . We have no good explanation for these 16 subjects who self-reported having taken the survey before. We provided links to participants which were only good for a single log in. We implemented …lters preventing subjects (as identi…ed by their MTurk IDs) from participating who had participated in pilots of our experiment or similar experiments we had run in the past. So the only reason for the 16 self-reported repeat takers could be that subjects have multiple MTurk IDs or mistakenly checked the wrong box.
The demographic questions were: 1) What is your age? (age was between 18 and 74 with and average age of 35)
2) What is you gender? (49% female) 3) What is your highest level of schooling? (Master's degree or more: 11 %; Bachelor's degree: 41%; Associate's degree: 16%; Vocational or technical certi…cate/ diploma after high school (such as cosmetics): 7%; Highschool diploma: 24%; I did not complete Highschool: 1%) 4) Is English your …rst language? (Yes: 98%). Note: Standard Errors in Parentheses. , , indicate signi…cance at the 10%, 5%, 1% level, respectively. Column (1): Data excluding those who failed control questions. Column (2): Data including those who failed control questions. Column (3): Data excluding those who failed control questions and master workers. Column (4): Data excluding those who failed control questions and those who did not pass the …lter constructed on the basis of the post experiment survey. Note: Standard Errors in Parentheses. , , indicate signi…cance at the 10%, 5%, 1% level, respectively. Column (1): Data excluding those who failed control questions. Column (2): Data including those who failed control questions. Column (3): Data excluding those who failed control questions and master workers. Column (4): Data excluding those who failed control questions and those who did not pass the …lter constructed on the basis of the post experiment survey. 
APPENDIX C: TABLES
APPENDIX D: BOOTSTRAP
We performed a two-step bootstrapping procedure in order to employ a nonparametric test of H3 (the interaction e¤ect). Let^ e and e be the estimators of the mean likelihood of performance in the Promise and No Promise conditions respectively when the promisee's expectations are e. We observe that ^ 1 1 ^ 0 0 = 0:1. That is, the di¤erence in means between the Promise and the No Promise samples is higher if promisees'expectations are 100% than if they are 0%. We want to know the probability with which we would observe this positive di¤erence-in-di¤erence of means by chance. In other words, we want to test the null hypothesis ^ We can do so in two steps (see, e.g., Efron and Tibshrani, 1993, pp. 220-223) . First, we recenter the original samples to conform with the null hypothesis. Specifically, we subtract from each observation in each of the four samples the respective sample means and then add the mean e¤ect of promising to each observation in the two Promise samples. In other words, if the mean for the combined No Promise samples is x and the mean for the combined Promise samples is y, we add ( y x) to each observation in the two Promise samples. 42 We then create four synthetic samples -of sample sizes equal to our real samples -by randomly drawing with replacement from each of the four samples. We can then calculate the di¤erence-in-di¤erence, ^ 00 0 are the means of these synthetic samples. After 10,000 iterations, we obtain a simulated distribution of the di¤erences-in-di¤erences of the means that would arise if the null hypothesis were true (that is, if the di¤erence of means between the Promise and the No Promise conditions was equal across di¤erent levels of expectations.
42 By subtracting the sample means, we make our data conform to the hypothesis^ In doing so, we eliminate all three of our hypothesized e¤ects from our data. By adding back ( y x) to the observations in the promise samples, we e¤ectively add back the promise per se e¤ ect, so that our data ends up conforming to our less restrictive null hypothesis ^ Simulated distribution.
The area under the curve to the right of the observed estimator 0:1 corresponds to the probability that a greater or equal di¤erence-in-di¤erence would have been observed if the null hypothesis were true. This value, 0:07, is small enough to permit rejection of the null hypothesis at the 10% level.
